In ovo electroporation and tracing
The main purpose of our research is to describe comparable glutamatergic tangential migrations during chick telencephalic development. For this purpose, our electroporation method for labeling neural progenitors is likely the most powerful methodology. With this method, cells are enabled to migrate in vivo, inside the intact whole brain. It shows a direct relationship between the cells' origin in the VZ and their fate within the tissue days later. Our electroporation technique is able to show (1) whether the migration of telencephalic neurons actually happens, (2) the migratory route of these neurons, (3) the distribution of them after migration and (4) their identity. However, electroporation also shows some limitations. The number and location of progenitors transfected ranges from one animal to another in a way impossible to keep under control.
Electroporation of chick embryos was performed as previously described (Garcia-Moreno et al., 2014) . For targeted electroporations of focal telencephalic areas the positive pole was placed next to the telencephalic areas to be electroporated, whereas the positive electrode was positioned at the opposite brain site.
Embryonic electroporation of reporter genes has been widely used to describe the lineage of neural stem cells. Here we exploit the piggybac (PB) transposase system (Ding et al., 2005) that delivers transgenes into the genome of the transfected cells. PB turns on the expression of the reporter gene permanently both in the electroporated stem cells and their whole progeny (GarciaMoreno et al., 2014) . In this work we electroporated chick embryos in ovo at the onset of telencephalic neurogenesis at E4, Hamburger and Hamilton (HH) stage 23-24 (Haumburger and Hamilton, 1951) . We later investigated the labeled lineage at different time points, short-term tracing between E6-E8 (HH29-34) to observe the cells during the migratory process, and between E10-E14 (HH36-40) to describe the definitive long-term neuronal progeny at the end of telencephalic neurogenesis. The transposable system employed here offers two notable improvements for the study of cellular migration. First, as it labels stem progenitors permanently, these are always detectable. Therefore we can define the telencephalic identity of the specific ventricular sector where the electroporation was performed. And secondly, since the whole progeny inherits the genomic label from the progenitor, cell populations generated late after electroporation are also detectable, as opposed to traditional non-transposable electroporation. Moreover, this methodology enables native threedimensional cellular trajectories in the whole intact live brain.
In other experiments, fluorescein dextran amine (3000MW) was injected within the embryonic neuroepithelium (E4). This way we obtained a more precise although not permanent labeling of progenitors (Garcia-Moreno et al., 2008; Metin et al., 2007) .
In utero electroporation
Transfection by electroporation of embryonic neural progenitors was performed as described previously (Garcia-Moreno et al., 2010) .
Plasmids
Most of the plasmid constructs employed in this study were employed in a previous study (Garcia-Moreno and Molnár, 2015) , which describes these in detail. The concentration of different plasmids was kept constant among the different experiments in chick and mouse embryos. Labeling constructs (pPB-CAG-EYFP; pPB-CAG-MbEGFP) were transfected at a final concentration ranging between 200-500 ng/μl; the transposase enzyme expressing-construct (mPB) was consistently transfected at 300 ng/μl.
Tissue processing
Embryonic murine brains and chick embryonic brains up to E9 were fixed by immersion in 4% paraformaldehyde (PFA, diluted in phosphate buffered saline 0.1M-PBS, pH 7.3), whereas E10-E14 chick embryos were transcardially perfused with PBS followed by PFA. Brains were transferred to PBS 24h after fixation. All brains were sectioned in either the coronal or horizontal planes at 50-70 μm thickness in a vibrating microtome (Leica VT1000S).
Immunohistochemistry
Single and dual immunohistochemical reactions were performed as described previously (GarciaMoreno et al., 2012) using the following primary antibodies: Rabbit antibody to EGFP (Molecular Probes, A11122, 1:1000), mouse antibody to EGFP (Abcam, ab1218, 1:1000), chick antibody to EGFP (Aves GFP 1020, 1:10000), rabbit anti calbindinD-28 (Swant, CB38, 1:10000), rabbit anti calretinin (Swant, 7697, 1:2000) , rabbit antibody to Dbx1 (1:200; kind gift by Prof. Nakagawa, Univ. Minessota, US), rabbit antibody to PH3 (Chemicon, 06-570, 1:1,000), rabbit antibody to Tbr1 (Chemicon, AB9616, 1:1,000), rat antibody to Ctip2 (Abcam, ab18465, 1:500), rabbit antibody to dsRed2 (Takara, 632475, 1:1000), mouse antibody to Islet1 (DSHB, 39.4D5, 1:500) AND mouse antibody to Satb2 (Abcam, ab51502, 1:500). Dbx1 immunostaining required antigen retrieval with citrate acid.
For secondary antibodies (all 1:1000), we used Alexa 568 goat antibody to rabbit IgG (Molecular Probes, A11011), Alexa 647 goat antibody to rabbit IgG (Molecular Probes, A21245), Alexa 488 goat antibody to rabbit IgG (Molecular Probes, A11034), Alexa 488 goat antibody to mouse IgG (Molecular Probes, A11001), Alexa 568 antibody to mouse IgG (Molecular Probes, A11004), Alexa 568 goat antibody to rat IgG (Molecular Probes, A11077), and Alexa 488 goat antibody to chicken (Invitrogen, A11039,).
In situ hybridization

M13forward
(5´GCCAGGGTTTTCCCAGTCAC3´) and M13reverse (5´GGAAACAGCTATGACCATG3´) primers were used to obtain the fragments from our cloned genes that were used to get riboprobes. Sense and antisense digoxygenin-11-UTP-labeled (Roche, Lewes, United Kingdom) riboprobes were synthesized according to the detailed procedures previously described (Ferran et al., 2015) . All the steps and procedures related with the extraction of brain samples, tissue processing and in situ hybridization in cryostat and floating sections were done as previously described (Ferran et al., 2015) .
In silico analysis of potential regulatory elements
ATAC-seq data was downloaded from the ENCODE portal. Data for mouse forebrain at E11.5, E12.5 and E14.5 (ENCSR273UFV, ENCSR559FAJ and ENCSR810HQR, respectively; two replicates each) was used for the analysis. Raw ATAC-seq reads were mapped to the mouse genome (mm10 assembly) using bowtie2 (Langmead and Salzberg 2012) with the following options: --very-sensitive -X 2000 -I 0. Read pairs with a fragment length < 120bp were considered "nucleosome free" and subsequently used for peak calling. For this, MACS was used for lowthresholded peak calling using the following parameters: callpeak --nomodel --keep-dup 1 --llocal 10000 --extsize 74 --shift -37 -p 0.07 (middle track in UCSC browser screenshots). Next, the IDR framework (idr 0.1; https://github.com/nboley/idr) was used to determine high confidence peaks based on replicate information (bottom track; IDR). Density of ATAC-seq reads was displayed from bigwig files (top track).
To evaluate evolutionary conservation at a qualitative level, we used the PhyloP and conservation tracks from the UCSC browser. For the latter, we selected the following species: rat, rabbit, human, rhesus, cow, dog, elephant (Eutherian mammals); opossum, platypus (nonEutherian mammals); chicken, zebra finch, painted turtle, xenopus tropicalis, coelacanth and zebrafish (non-mammalian verebrates). A putative enhancer (ATAC-seq IDR peaks in the three stages) was considered "mammalian-specific" if present in most Eutherian mammals (inferred to be present in the last common ancestor of Eutherians) but absent in all non-mammalian vertebrates.
Imaging and analysis
Images were captured using a Zeiss LSM 710 confocal microscope (Carl Zeiss Microimaging). Similar image parameters (laser power, gain, pinhole and wavelengths) were maintained for images from each brain and adjusted for new specimens. The employed fluorophores were DAPI, EGFP, Alexa 488, mCherry, Alexa 568 and Alexa 647. In selected cases, Z-stacks were taken individually for each channel and then collapsed to get maximum intensity projections. For panoramic views of big brain sections, tile-scan images were composed. Images were adjusted and analyzed using ImageJ (Image Analysis in Java, NIH) and Adobe Photoshop CS6 (Adobe Systems Inc.).
Images were taken from a minimum of 3 animals successfully electroporated in each pallial region (specific numbers for each experimental paradigms are included into the relevant figure legends). In addition to these numbers, dozens of other animals with broader electroporations were also analyzed and taken into consideration for the interpretations of results. This study is based on over 300 hundred chicken embryos electroporated and analyzed.
The lack of migratory cells arriving to DP from the different pallial sources did not need to be quantified, as there were no cells migrating to DP. Cells were counted on single confocal planes. Nuclear-tagged GFP made the counting more reliable. A minimum of three representative sections was taken into account to estimate the average number of cells per animal. Control and ect-rDBX1 animals were compared by t-Student test (significance p<0.05).
Abbreviations
The atlas "The chick brain in stereotaxic coordinates" by Puelles et al. (2007) primarily considers the Avian Brain Nomenclature Forum (Reiner et al., 2004) , but it also applies a major developmental point of view over controversial regions. Having a developmental focus in our study, we have followed this atlas for our anatomical nomenclature in chick telencephalon. Mbp) potential regulatory landscape of mouse Etv1 was divided into three sections (A-C), for which screenshots from the UCSC browser (mm10) are shown below. Tracks, from top to bottom: UCSC gene annotations, PhyloP score (placental mammal score; positive-blue indicates high conservation, whereas negative-red report accelerated sequence evolutionary rates), conservation (black/grey blocks show likely homologous regions), transposable element annotation by RepeatMasker, common SNPs, and, for each ATAC-seq sample (E11.5, E12.5 and E14.5), mapped read density, top 120,000 peaks genome-wide, high confidence IDR peaks. Red boxes highlight regions with mammalianspecific peaks, some of which are enlarged below each section.
